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Crop-Livestock Interactions and Livelihoods in 
the Gangetic Plains of West Bengal, India: 
Findings from a Scoping Study 
O.Erenstein·',A. Varma1, W. Thorpe' and J.Singh4 
ABSTRACT 
The re,earch and development (R & D) community faces the challenge of ,ustaining crop 
productivity gains, improving ",rallivelihoods and se{uring environmental ,u,tainability in the 
Indo·Gangetic Plains (lGP). This calls for a better understanding of farming systems and of rural 
livelihoods, particularly with the advent of, and strong advocacy for, conservation agriculture 
~nd resource-conserving te{hnoJogies,The paper summarizes the finding< from a scoping <tudy 
to a"e,s crop·live,tock interactions and rural livelihoods in the Gangetic Plains of West Bengal, 
drawing from a village survey in three d,Wicts (Maida, Nadia and Paschim Medinipur) and 
<ewndary data_ The rice-cattle based rural livelihoods are in stark contrast with those in the 
western IGf'; whereas the state's high human and livestock pressure and high poverty pme 
p~rtl(ular challengel to ~Ultain.ble intensification and poverty reducing agricultural growth; 
particularly in the more remote di,trict •. Strengthening the client orientation and productivity 
of the agricultural R&D community will be central to improving livelihoods and mOre sustainably 
using natural resources; and r1!l1!arch on cTop-liveltock inter~ction serves as a good entry point 
for that process. 
Key word. : Crop-livestock interactions, Indo-Gangetic Plain" Uvelihoods, Mixed farming 
,ystem., Rice_ 
Introduction: 
Tne Lower-Gangetic Plains (LGP) comprises 
most districts of West Bengal (W.B.) and 
neighboring western Bangl~desh, Rural 
livelihood~ in the LGP are b"sed on rice-catt)" 
farming systems - in stark contrast 10 the rural 
livelihoods in the western Indo-Gangetic Plains 
(IGP) which are based on wheat-buffalo farming 
systems (Erenstein et al., 2007a; and 2007b). w.e. 
i~ also India's most denSely populated state. 
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Nearly a third (32%J of the rural population are 
below the poverty line, with poverty 
concentrated rurally and socially. The formerly 
Food-deficit state r.a, had a significant spurt in 
agricultural production from the early 1980s and 
i~ now surplus in food grain_Intensification 
(particularly. boro riCe) and diversification 
(vegetables, partiwlarly potato) were the main 
pathways for agricultural growth, aided by lhe 
advent of shallow tubewell irrigation. Rice-wheat 
~y~tem~ are relatively limited (<3% of ~ystem 
~rea in IGPJ. w,e. i~ the mo~t densely 5tocked 
state of India in terms of (attie, small ruminants 
and poultry. Equity and growth got benefited 
from the state's emphasis on land reform and 
decentralization throlJgh people's participation 
in Panchayat institutions, Agricultural growth 
h3S slowed down significantly in the 1990s in 
combination with an overall stagnation of 
aggregate rural employment. 
The research & development (R&D) 
commun'lty now faces the challenge of 
susfaining crop productivity gains, improving 
rural livelihoods and securing environmental 
sustainability in the LGP. This calls for a better 
understanding of farming system~ and of rural 
livelihoods, particularlY with the advent otarld 
strong advocacy for, cOrl>erv~tion farming and 
resource-corlServirlg technologies i.e ReTs 
(Erensteirl,2009). 
This paper summarizes results from a 
scoping study to assess crop-livestock 
interactions and rural livelihoods in the Gangetic 
Plains of W. B.,drawing from a village survey in 
three districts (Maida, Nadia and Paschim 
MedirlipurJ and sewrldary d~ta. The 
compreherlsive results of the seoplng study 
were provided in Varma et a/. {200n These 
results alongwith those from three other sub-
regional reports [punjab arld Haryarla by 
Ererlstein et ~I., 2007b; Uttar Pradesh (U.P-) by 
Singh et aL,2007;arld Bihar by Thorpe et ~1.,20071 
were also .~rawn together in a synthesis report 
(Erenstein et al.. 2007 a). 
The present SUmmary paper is structured as 
follows. The next section presents the 
methodology followed and details about the 
specific survey locatiorls. The third sectiorl 
cr.aracterizes the agricultural ecorlamy irl the 
state ofW,B. as drawn primarily from secondary 
data and available literature. The fourth section 
summarizes the livelihoods and crop-livestock 
irlter~ctions in the surveyed commurlities. The 
flrlal seet'lon first d'iscusses the effects Oil 
livelihood security and ellvirollmerltal 
sU5tairlability, subsequerltly dwells Orl the 
outlook far the surveyed commurlities and 
finally draws together an agenda for actiarl. 
MaterIals and Methods: 
The present paper summarizes the more 
detailed companion study (Varma et al., 2007). 
The scopJrlg study compiled secorldarydata for 
W.B.and collected primary data through a village 
survey of_ 18 randomly selected villages, from 
three differerlt districtS (orle cluster of IS, villages 
each in Malda,Nadia and Paschim Medinipur) in 
2005. 
The communities were rarldomly selected 
using a stratified cluster approach, A 
representative district from each of the 3 ma-In 
agro-ecological subzorleS withirllhe LGP of W.6. 
(Kumar et ai" 2002). At cluster level, IS 
villageswere randomly selected arourld a central 
point, typically the district headquarters. The 
villages were randomly selected by taking two 
villages off the mairl road along three different 
directiorls, one village typically relatively close 
(gerlerally withirl 5 km) and the second further 
away(gerlerallymoretharl15 kmJ.lt is important 
to flag tr.e proximity of the Nadia cluster to the 
G 
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major urban agglomeration of Kolkata, as this 
directly influences intensification and 
diversifk~tiofl iflcentives, particularly compared 
to the more remote the Maida and Medinipur 
clusters, 
Witf,in each village interaction wal made 
with self-selected groups of key-informants 
using semi-structured interviews for about half-
a·day. Members of a core team participated in 
each ,urvey and were joined by local staff from 
the national agricultural research and extension 
system, pMticularly Uttar Banga Krishi 
Vilwavidyalaya (U.B.K.V,) and its ~ssociated KVKs 
and staff (KVK, M~lda; KVK, Coochbehar; KVK, 
Dinajpur), Bidhan Chandra Krishi Viswavidyalaya 
or B.C.K.V, (Mohan pur, Nadia) and the Seva 
Sharati KVK (Kapgari, Pa.chim Medinipur). The 
survey teams were also variously assisted and 
somlOtimes accompanied by members of the' 
local 110vei grassroots administration (Gram 
P<lnchayat). 
Agricultur.l Economy In the State of We~t 
Bengal: 
W.B. is the most densely populated state of 
India with some 900 inhabitants km', (nearly 3 
limes the Indian average): a reflection of 80 
million people (7,8% of India total) living on a 
geographical arca of89thousand km' (2,7% of 
India total).This reflects a great concentration of 
population over the centuries in the alluvial 
lands of the Gangetic plains of W.B.,a9g'avated 
by historical and socia-economic factors. W. B. 
has Witnessed significant internal migration 
from the neighboring states such as 8'lhar,Orissa 
and U,P. to Kolkata, Howrah and other industrial 
arca~ of the state, whereas partition led to an 
almo~t continuous stre~m of migrants into the 
state from across IndO-Bangladesh borders 
(Anon.,2004a). Over the last decade, W.8. now 
has a lower than average population growth, 
1.8% per annum (p.a,). The population is 
predominantly rural (72%). Nearly one-third 
(32%) of the rural population live below the 
poverty line, reflecting the rural concentration 
of poverty with 84% of the state's absolutely 
poor (compared to 74% for India as a whole). 
Scheduled (<lstes, Scheduled Tribes and 
minorities together account for more than half 
the population,and are the three poorest groups 
in rural Bengal. Agricultural laborers remain the 
poorest section of the population: 47% were 
reportedly below the poverty line in 1999-2000 
and the group comprised SS% ofthe state's poor 
population (Anon.,2004a). 
The LGP in W. B, have a sub-humid climate 
with an annual rainfall ranging from 14S0 to 
1800 mm. The rains prevail durir..g the warm 
monsoon season (with 76% falling in june-
September), with the summer and cool winters 
being drier. The topography in Gangetic W. B. is 
generally gently sloping with deep alluvial soils 
with more lateritic solis proceeding westwards, 
The irrigated area in W. B. during 2000·01 was 
44%, although relatively lower in the northern 
Barind plains. 
W. B. still is heavily dependent on agricultural 
production. "For most of its post-independence 
history,W.B. was a food deficit state,dependent 
upon the' central government for a major part 
of its supply, to be routed through the public 
distribution system. For a long time, food 
production remained stagnant and the 
technology of the green revolution bypassed 
the state. However, there was a significant spurt 
in agricultural production from the early 1980s 
and the state is now surplus in food grain" 
(Anon.,2004a). Over the last two de<:ades, the net 
sown area has remained more or less the same 
(Anon" 2004a), implying intensification and 
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diversificatiorl of land use as the mairl pathways 
for agricultural growth. 
W.B. i5 ~ m~jorand traditional rice producer. 
With a rke ~rea of 5.9 million hectore~ (m hal in 
2003-{14,"it provided 14% of the national area, 
equaled only by U_P. further Up.stre3m. Due to 
it~ ,lightly more favorable aVer3ge yields of 2.5 t 
• ha in 2003·04 (againsllhe national average of 
2. I t ha-'). it was the main rice producer with 
17% of national production, with only 42% of rice 
area being irrigated (Anon., 2005b). The 
prevalence of rice in the plains implies that at 
least two·thlrd of the gross cropped area is 
devoted to rice cultivation. The st~te of W. B. 
domil1atesjute production in India, with its area 
of 0.6 m ha amOUrlting to 63% of national area 
and 75% of production in 2003"04 (Anon., 
2005b). 
In compari.son, the wheat 3rea is relatively 
limited,with 0.43 m ha (1.6% of national area) in 
. . 
2003--04 and below average Yields of 2.3 t ha 
(~g3inst the national average of 2.7 t ha\ with 
79% of whea.t Mea being ;"rri9ated (Anon., 
2005b),With an estimated 0.3 m h~ of rice-wheat 
s)I'>tem area.W.B.comprises only 2.7% of the rice-
wheat system are~ofthe IGP in India (Sh~rma er 
;l1.,2004).The ~urveyed village clusters f~1I in the 
Barind plains in northern W. B. and in the central 
~lIuvial pl~in>. Wheat cultivation i~ largely 
confined to the northern plains with its cooler 
winters,and only the Maida village cluster in the 
Barind plains lie~ in north of the tropiC of C~ncer. 
Rice production inW.B. WilS boosted during 
the 1 9aOs by the introduction of bora rice in 
combination with the advent of shallow 
tubewell irrigation. Before winter irrigation, the 
principal rice crops were aU5 rice (planted in the 
early rains) and amiln rTee (planted in the mid· 
to late· rains). Since the advent of irrigation, there 
was a significant shift of cultivated area away 
from aU5towards higher yielding boro:irrigated 
rice planted during the dry winter season and 
harvested in April-May.Though boro cultiv~tion 
spread rapidly during the 19805,11 hasslowed in 
the 1990s due to increasing constraints to 
converting further land to boro, including 
limited water availability (Sarkar, 2006). Am"n 
remail1S the most important rice crop, 
accounting for 62% of rice production ~nd is 
harvested in November-December. 80ro rice 
now contributes approximately 32% of total rice 
production of the ,tale and ilUS rice only 3% (Sen 
etaJ.,2003).Cropping patterns are thus primarily 
rice-based,induding rice (aman)-rice (boro), rice-
jute, rice (aman)-potato--rice (bara), rice· potato· 
onion and rice·wheat. 
There was substantial crop diversification in 
W. B. in the 1980s and 1990s. Potato production 
increased rapidly in the 1980s at nearly 9% p.a., 
making W. B. the second largest producer of 
potato (after U.P.) and flrst'ln terms of average 
yields. The state also showed a significant 
increase of horticulture and is now a major 
praducpr of vegetables, accounting for around 
17% oftotal vegetable production in the country 
_ aided by the provision of cold chain fadlities 
for preservation of perishable goods in 
producing areas (Anon .. 2004a).ln addition to 
potato, eggplant (brinjal), cabbage, cauliflower 
and tomato are important vegetables. Mango, 
pineapple, papaya, guava and litchi are 
important fruits_ Although the performance of 
the agricultural sector has been well above the 
national average, its prospects have been dented 
by the decline in crap prices for farmers from 
1996 onwards and rising input prices (Anorl., 
2004a). 
The rice-based cropping systems are 
complemented by the livestock sector. Poultry 
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is the dominant stock with 3 fowls for every 4 
humans in W. B, - in stark COntril5t to the low 
poultry numbers reported in Bihar and U.P. 
further upstream. Poultty includes significant 
numbers of duch (2B%) and offers particular 
pro-poor development prospects (Dhawan er ai" 
2009). E~cluding poultry, the rem~ining herd at 
the state level is about equally split between 
small ruminant~ (49'%) and cilttle (45%). Small 
ruminants ~re primarily goats and typic~lly local 
breeds (e.g. Black Bengal). The cattle comprise~ 
primarily des; (indigenous) cattle, only 5.9% 
beirl9 crossbred, both for dairy and draught. Pigs 
and buffalo contribute about 3% each to the 
herd numbers. Overall the state of W. B. has 
witnessed an increase in livestock numbers over 
the last decade 1+41%).The major shift was the 
irlcrease irl the number of poultry (+62%) 
followed by ~igrlificarlt increa,es in the number 
of pigs (+36%) and small ruminal'lts (+30%). 
Large ruminants also increased, but at 
'igl'lificantly slower 'ate" cattle in(reased B% 
and buffalo numbers increased 7%.These trends 
hav~ mad~ W. B. th~ most d~nsely stocked state 
of Indi~ for a number of liveslOck types in 
addition to being the most densely humal1 
populated state. Whereas the state com'pris~s 
only 2.7% of India's total geographic area, it has 
11% of the nMion's cattle populatiol'l (desi and 
(rossbred), 12% of the small rumin~nts and 
poultry and 10% of the pigs (Anon.,2004b). 
In W.B., 25% of rur~1 households Me 
cultiv~tors ~nd 33% are agricultural laborers 
while other occupations make up the remainder 
42% of rural households (Anon., 200Sa). The 
average farm size of 0.8 hil irl W, B, is low 
compared to the national average of 1.3 hi! 
(AnOf1, 2006b), reflecting its high rural 
population density. M~rginal farrl).ers «1 hal 
constituted 77% of land holdings and al10ther 
15% are small farmers (1-2 ha). Th~ farm size 
distribution is the historical rellection of a high 
population derlsity, ongoing subdiviSion of 
landholdings, traditional land tenure systems 
and the implementation of land reform. land 
reform in W.B.comprised both the provision of 
greater security of tenure to tenant cultivators 
('barga' - perman~nt cultivation nght giv~n to 
cultivators) and redistribution of vested land 
('patta' - tramfer of ownership). Redistribution 
through land reforms peaked in the 19805 and 
slowed down in the 1990s (Anon,,2004a;Sarkar, 
2006).The extent of land reform inW.B.wassuch 
that it accounted for 20% of total larld 
redistribution in India ilnd for 47% of alHndia 
beneficiaries. Taken together, barga and patta 
have covered 41 % of the rural population of the 
state (Anor).,2004a). 
Thesuccessof land reform inW.8.wasaided 
by the continuous rule by a left Front 
Govemment for more thiln iI quarterof a century 
(since 1977) with ~ vision of political,economic 
and soci~1 (hange.larld reform was ol'le of the 
two key strategies at the state level, the other 
being decentraliZation and people's 
participation through Panchayat institutions 
(Anon.,2004a). 
The P,lnchayat sYStem in w.e. is a three-tier 
system: village·level (Gram Panchayat), block-
level (Panchayat Samitl] and district-level IZilla 
Parlshad) council. Members are responsible for 
the administration of local public goods (public 
buildings, water and roads) and identify targeted 
welfare recipients. Members are elected by the 
people and thereby directly accountable. The 
Panchayat system has existed formally in most 
of th~ major states of the country since the early 
1950s. However, in many other states (including 
u.P. and 8iharl the Panchayat institution did not 
assume any active role and no elections were 
held.Thefirstele<:tion inW.B. tookpiace in 197B 
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and elections have taken place at five-year 
intervals ever since. The Panchayat system 
provided the rural poor with representation, a 
share in thedecision-making process and a kind 
of dignity and social prestige (Sarkar,2006).The 
Panchayat system enabled significant poverty 
alleviation, particularly where land was 
distributed more equally, the poor became more 
literate, there were fewer low caste households 
and local elections were more contested 
(8ardhan and Mookherjee,2004). 
The combination of land reforms and the 
reorganization, and greater emphasis on 
panchayats helped initiate agricultural growth 
(Anon., 1004a). During 1983 to 1993-94, w. B. 
achieved unprecedented growth in agricultural 
output and reduced the degree of inequality in 
the distribution of rural consumption (Banerjee 
et aJ.,2002;Cha\topadhyay,2005) aided by rural 
employment generation. It has been suggested 
that the favorable equity implications were 
associated with having small farmers involved 
right from the very beginning of the agricultural 
transforma,tion (Sarkar, 2006). Consequently, 
boro rice remained a labor-inteMive form of 
cultivation by small cultivators on small plots of 
land uSing mainly family labor (Anon .. 2004a). 
The indirect effects of agricultural growth 
created a wider market for mass consumption 
goods and stimulated significant diversification 
into n 0 rl-ag ri cu Itu r a I activities, parti cu la rly u p to 
the mid 1990s. Indeed, W. B. witnessed a 
substantial growth in small-scale manufacturing 
and service activities in rural areas over the 
1990s, whereby manufacturing output increased 
nearly 7% p.a. despite near stagnation in the 
organized sector. This contributed to making 
W.B. one of the fastest growing states in India 
with capita-' growth rateof5.4%overthe period 
from 1993-94 to 2000-01 (Anon., 2004a). 
However,agricultural growth itself slowed down 
significantly in the 1990s (Banerjee et al., 2002; 
Sarkar, 2006). The rate of growth of rural 
employment and average earning of the 
agricultural labor households thereby 
decelerated with adverse effects for rural income 
distribution (Chattopadhyay, 2005). 
The overall stagnation of aggre9ate rural 
employment in the recent past has made 
employment generation the most pressing 
concern in W. B. today. The state's experience 
thereby has become similar to the rest of the 
country. For India as a whole, the collapse in rural 
employment has been marked:with all forms of 
rural employment increasing by less than 0.6% 
p.a.overthe period from 1993-9410 1999-2000, 
i.e, one-third the rate of rural population growth. 
This results from the increase in non-agricultural 
employment in rural areas generally not being 
fast enough to adequately compensate the 
decline in absolute employment in agriculture 
(Anon.,2004a).Another worrying sign is thatW.B. 
along witl1 Bihar and U.P. are the only major 
Indian states exhibiting negative industrial 
employment growth during the period from 
1980-81 to 1997-98 (Sarkar,2006). w. 8. thereby 
was subjected to a relative industrial decline :in 
1980-81 ,the state produced 9.8% of the industrial 
output produced in the country as against only 
5.1% in 1997-98 (Banerjee et al., 2002). 
High population density in W.8. exerts 
significant pressure on basic infrastructure as 
well as on the provision of health and education 
services. Human development ·,ndkators in W.B. 
present a mixed picture by district (e.g.poverty) 
and gender, with significant gender differences 
in literacy and reported work participation 
(Debroy and Bhandari, 2003). Low women 
participation thereby suggests a combination of 
gre~ter restrictions on women's economic 
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agency ~s well as social lack of recognition of 
women's unpaid work (Anon_,2004a).There also 
seems to have been limited supportto women's 
concerns and empowerment in government 
programs, especially in skill enhancement and 
access to (financial) resources. 
A striking contrast across the three surveyed 
districts is the relative poverty level of Maida: 
nearly half the population below the poverty line 
and nearly a quarter going hungry(Debroy and 
8handarl. 2003)_ Maida tends to score low on 
most development indicators, lIIIhereas Nadia 
and Medinipur tend to have more favorable 
indicators approximating the state average 
(Debroy and Bhandari,2003).The overall Human 
DevelopmentlndexforW.B. was 0.61,butM~lda 
district rankl!d lowest of all districts with an index 
of 0_44 whereas Nadia and Medinipur ranked in 
Ihl! middle (Anon., 2004a). Medinipur h~s split 
',n 2002 ',nto Paschim and Purba, with Paschim 
Medinipur ranking together with Maida 
amongst the seven W. B. districts of W.B. that 
were li.ted as India's 150 disadvantaged districts 
by the Planning Commission, Government of 
India (Anon., 2006<1). 
livelihGods and C.op,Uvestock Interactions: 
The present section summarizes the 
livelihood platforms. livelinood strategil!s and 
crop·livestock interactions in the surveyed 
communities.The comprehensive results of the 
village surveys are provided in Varma et al., 
(200l). 
Livelihood platforms: Land is the central 
~sset for the livelihoods in the surveyed 
communities. with 69% of housenolds naving 
access to land and with an average landholding 
of 0.7 ha in each farm housenold. The physical 
capital asset base is relativl!ly undeveloped and 
>carCI!. Compared to the other IGP states, the 
relative lack of irrigatiOn development and lack 
of mechanization are particularly striking. Only 
the Nadia cluster had significant irrigation 
dl!velopment, with profound consequences for 
the corresponding cropping intensity and 
productivity. This is also associated with the 
proximity of the Nadia cluster to Kolkata 
(including extenSive rural electrification), 
whereas the Maida cluster (in the North) and the 
Medinipur cluster (in the West) were relatively 
remote. Human capital was limited by illiteracy, 
with 37% of the household heads in the 
surveyed villages having no formal education. 
Despite the high pressure on land, capital 
remains the most limiting production factor, 
with informal interest rates averaging 8% 
month-'. Dailywage rates were low (Rs. 42-43/-
in the Maida and Nadia clusters, RS. 33/- in the 
Medinipurcluster) and were the lowest amongst 
all the clusters surveyed throughout the IGP.ln 
view of abundant labor and small farm size, the 
Medinipur cluster and particularly the' Maida 
cluster are labor surplus and net-suppliers of 
agricultural labor. Gender inequity still plays a 
key role, although Nadia was the sole cluster in 
the IGP to report un-gendered wage rates. 
Livelihood strategies: Livelihood strategies 
in the surveyed communities predominantly 
revolved around rice-livestock systems and 
agricultural labor. Compared to the upstream 
IGP states, lIIIheat largely disappears from the 
agricultural systl!m in the W. B. clusters, reflecting 
productivity constraints and its generally limited 
human consumption. Instead, rice asserts itself 
as the dominant crop in terms of food, feed and 
income, aided by the limited agricultural 
alternatives forthe flood-prone lowlands during 
the monsoon. Rice is the dominant monsoon 
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crop with significant (upland) areas under 
horti(ulture in the Nadiil and Maida clusters. In 
rabi season, cropping Is relatively diverse. 
including horticulture, non-wheat cereals 
(particularly boro rice in the Nildia duster), and 
pulses/oilseeds. Compared to the other IGP 
states, the lack of fodder (kharifand rabi) crops 
is particularly striking.The Medinipur cluster has 
a low crap ping intensity with widespread winter 
fallow due to irrigation constraints. The Nadia 
cluster hilS an intensive cropping year-round, 
whereas the Maida ciustertakes an intermediate 
position. 
Livestock ownership is widespread and 
complements the rke-based cropping systems 
as the basis of rural livelihoods. The average 
livestock herd varied from a low of 1.7 cow 
equivalents household-' in the Nadia cluster to 
iI high of 3.8 irl the Medinipur cluster.Com pared 
to the other IGP states upstream, the W. B. 
dusters show: (i) a relatively limited role and 
income from dairy; (ii) near complete 
substitution of (attle for buffalo; (iii) a spatia! 
heterogeneity in wrms of the prevalence of des! 
(indigenous) cattle (the Maida and the 
Medinipur dusters) and cross-breds (Nadia 
cluster); and (iv) the importance of backyard 
poultry. In the Maida and Med;nipur clusters, 
small fuminallt~ were also widely owned. 
For landed households, the crop component 
generally was more Important than the livestock 
component for household income, whereas 
landless depended primarily on farm labor. Only 
in the Nadia duster were the agricultural systems 
relatively intensive.The combination of resource 
constraints and the relatively low productivity 
levels prevailing in the Maida and particularly in 
the Medinipur cluster strengthened risk aversion 
and rTliIde the systems subsistence-oriented. 
Most farm laborers worked locally and when 
migrating seasonally, tended to remain withirl 
the state and did so during the times of rice 
harvesting and rice transplanting. 
Crop-livestock interactions; W. B. is 
characterized by the prevalence of rice as the 
traditional food and feed crap.This has a marked 
effect on croP residue management with 
universal and comprehensive harvesting of rice 
residues and their use as the basal animal feed. 
Particularly striking are the general lack of wheat 
residue used as feed, and the labor-intensive 
residue management and use practices. There 
is some grading of rice strawforfeed associated 
with seasonal and varietal differences. W. B. has 
a markedly high livestock pressure on crop and 
cereal residues, a reflection of its small farm size, 
intermediate herd size and relatively low 
cropping intensity (particularly due to the 
irrigation canstra·mts in the Maida and 
Medinipur (lusters). The practice of stubble 
grazing is markedly more common than ill the 
other IGP states and there is also widespread 
non-feed use of residues. Crop residues are 
thereby intensively and comp~hen5ively used. 
have scarcity value and in the case of rice straw, 
, 
are traded (Rs. 0.8 kg ). 
In terms of livestock feeding practices, w.8. 
had a number of marked differences compared 
to the other IGP states. First, the prevalence of 
rice residues as the main basal feed. Useofcrop 
residues other than rice as feed (e.g. wheat and 
maize straw) was markedly limited. The virtual 
absence of wheat straw is particularly striking in 
view of"!!s preponderance elsewhere in the IGP. 
Use of other by-products was also generally 
limited (in terms of quantities). Second, both 
grazing and the reliance on collected grasses 
were markedly more common in W. B.Third,use 
of produced green fodder was Virtually absent. 
Similarly,(haff cutters which are generally used 
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for chopping the green fodders and crop 
residues elsewhere in the IGP, are markedly 
absent in the state. A number offactors eXplilin 
the observed divergences, not least the 
prevalence of lowly productive desi cattle in two 
of Ihe W. B. clusters and the rice food/feed 
tradition. The relatively limited extent of 
irrigation const","ns overall fodder availability in 
the W. B. clusters, particularly in Maida and 
Medinipur. 
W.B. combines relalivelylow mechanization 
with a high reliance on animal traction. Half of 
the manUre is reportedly used as household fuel 
in the W.B. dusters. In contrast to the dung-cakes 
elsewhere in the IGP; Bengal farmers have the 
tradition of using "dung-sticks· and now due to 
the lack of (jute) sticks:dung-balls-:The livestock 
service.> to crop production (traction, farm yard 
manure) vary across the ciuste15,from being very 
significant in the Medinipur duster to a more 
limit .. d role in the Nadia duster. The surveyed 
communities in W. B. thus presented a rilnge of 
crop-liv .. stock integration. Th .. most integrated 
Iyslems were observed in the Medinipurcluster, 
with the most pronounced complementarities 
between crop (rice) and livestock (desi cattle for 
dairy and draftsmallllJminants) production.The 
crop-Jivestock interactions thereby underpinned 
livelihood security. but did not really drive any 
system changeilnd seemed more a reflection of 
subsi.>tence and the status quo. In the Nadia 
duster, the systems were most commercially 
oriented, both in terms of the crops and the 
livestock produced, but integration between the 
two was rel~tively limited. 
Discussion and Recommendations: 
Livelihood security and environmental 
sustainability; The surveyed communities show 
significant diversity in terms of livelihood 
security and therebr aptly illustrate that poverty 
is the result of low levels of assets,combined with 
low and uncertain returns. In the Nadia duster, 
the asset base and returns are relatively 
favorable,aided by the proximity to Kolkata.The 
livelihoods of landed households appear 
relatively comfortable, particularly when farm 
size is reasonable, with ample market 
opportunities and tlltt'-ftsive land use. The 
extension of irrigation facilities and advent of 
bororiceincreasedthe marketable rice surplus. 
Dairy crossbreds and vegetable cultivation 
provide significant complementary income 
sources with an ample market to tap into. The 
proximity to the state's capital facilitated rural 
electrification, inflates land value and provides 
employment opportunities to the Jabor-surplus 
hquseholds. Labor-intensive crops,dai ryin g and 
off-farm diversification all contribute to a 
relatively broad-based growth. 
On the other hand, the Maida cluster in the 
North of the state and the Medinipur cluster in 
the West present a comparativelydismal picture. 
Remoteness exacerbated by costly and Karce 
irrigation, and small and fragmented farm 
holdings all make farming less profitable, 
particularly for small farmers. Overall economic 
growth is slow,providing few employment and 
diverSification opportunities; and poverty is 
widespread, particularly amongst agricultural 
laborers. Population grOwth is positive and leads 
to fUrl!)er fragmentation and keePS wage rates 
low. High dependence on rains for crop 
production, lack of institutional finance and 
veterinary and extension services add to the 
uncertainties of rural livelihoods. Resource 
constraints encourage rearing of small 
ruminants and poultry as a supplementary 
income source for small farmers and lardless 
households. 
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The orierltatiOn and management of the 
(lgricullural systems in the Maida and Medinipur 
clusters also stands in stark contrast with the 
Nadia cluster arld its intensified crop ilnd 
livestock production, external input use, 
productivity and market integration. This 
suggests different roles for livestock as a 
livelihood diversification opportunity. In the 
Nadia cluster, livestock complements crop 
production in the portfolio of prodUctiVe 
enterprise~ In thO! Maida and Medinipur clusters, 
livestock provides important non-market 
functions that complemO!nt crop production, 
includirlg household consumption (milk, fuel), 
intema! service~ (dung, traction) and a mean5 of 
capital accumulatiOn (lnd seCUrity. The latter role 
is pilrti<ulariy important in the Maida and 
Medinipur ciusto!rs in view of the high cost of 
capital,the limited income generating alternatives 
andas a means to reduce overall risk exposure. 
Access to land is central to the security of 
rural livelihOOdS across the clusters_ Indeed, 
poverty is highest and concentrated am~ngst 
agricultural laborers. In this respect, the land 
reforms in W.B. are praiseworthy, although the 
increasing monetiZation of land markets and 
extent of landless and marginal holdings in the 
surveyed communities questiom their extent 
and impact. Seasonal migration for agricultural 
wage labor for able-bodied poor people is 
thereby still an important livelihood strategy and 
a means of getting hold of lump sum of cash in 
rural W.B .. in general (Rogaly and Rafique,2003) 
and the surveyed clusters, in particular. However, 
inltead of serving as a wayof escaping poverty, 
i! seems 10 be no more than a survival strategy 
(Rogaly and Rafique.2003l. 
Whereas the 'agro-ecological environment 
clearly shaped the current livelihoods, the 
implications for the environment were less 
obvious. Whereas deep water table$ and 
resource constraints prevented irrigatioll 
development in some communities, over-
development and over-exploitation of ground 
water has undermined the prospects of ~cured 
irrigation in others. Ground water use in the 
central alluvial plilin and coastal saline plain 
reportedly already exceeds natural recharge and 
leads to declining water tables. However, 
compared to the north western IGP (Abrol, 1999), 
the extent of over-exploitation of ground water 
still seems less severe, probably aided by the 
higher annual rainfall and more significant 
recharge. The threat of consuming arsenic 
contaminated ground-water is increasingly 
recognized and is not limited to some of the 
surveyed clusters. In other districts,heavy metal 
concentrations in ground water beyond the safe 
limit have also been reported. 
The high population density and still 
positive population growth exert considerable 
and increasing pressure on the already 
intensively used natural resource base., 
Household fueJ sources, including dung-cakes, 
seemed to be in short supply across the W.B. 
clusters, suggesting an impending household 
fuel crisis. Another significant threat to the 
current livelihoods Is soil fertility and organic 
matter mining. The intens·,ve use of rice and 
other crop residues in W. 8. implies few organic 
residues that remain in the field at the time of 
land preparation. The prevailing crop residUe 
extraction is insufficiently compensated by the 
droppings of grazing animals arid application of 
farm yard manure. This implies a continuous 
mining of soil organic matter. Soil fertility is 
further undermined by unbalanced fertilizer use. 
On the positive side, this Implies that there is 
limited in situ burning of crop residues at land 
preparation time,and therefore,agriculture does 
not impose seasonal atmospheric pollution. 
o 
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A final observation relates to the importance 
of human food habits/traditions in shaping rural 
livelihoods. Indeed,a striking feature of the WB. 
clusters compared to the oth~r IGP ~ub-regions 
(Erenstein €Of al., 2007a) was the predominance 
of rice as the prevailing food and feed crop. Over 
time there only seems to have som~ changes in 
the margin, In this re5pect, the similarities with 
some of the prevailing food consumption and 
production practices in Bangladesh are also 
~triking.including a preference for parboiled rice 
and tfle use of "dung-stid~s" and power-tillers. 
Thi~ sugg~sts tflat there is considerable potential 
for cross-bordN le~sons. 
Outlook and Constraints: 
Outlook and constraints: The situation ofth~ 
Nadia cluster appeared relatively faVorable snd 
'dynamic,aided by the proximity to Kolkata and 
its market opportunities for intensification and 
diversification (agricultural and non-
agriculturalJ.Population pressure and ongoing 
urban sprawl are likely to give further impetus 
to the inten~ification and diversification of the 
already intensive and diversified agricultural 
production systems over the coming decades. 
Increasing production cost~ particularly affected 
the landed, whereas securing employment was 
the priority for the landless. A. constraint for all 
was the high informal interest rates, which 
constrained investment possibilities. 
The comparatively dismal picture and 
prosp~cts in the Maida and Medinipur clusters 
resulted in what appeared to be a relatively 
~lagnant poverty stricken situation and with out 
any clear future direction. Whereas here change 
was most needed, it was least obvious in view of 
the remoteness (geographical isolation from 
main urb~n markets, particularly Kolkala) and 
miscellaneous constraints hampering 
agricultural intensification and further 
diversification into agricultural and non-
agricultural activities, The limited human capital, 
poverty and sheer population pressure further 
undermine these options. This was further 
aggravated by the lack of flnandal capital and 
scarcity of land and irrigation waler and, in the 
case of the Maida duster, fuel. Lack of irrigation 
waterseemed to be the most pressing constraint 
to agricultural development. With an alleviation 
of these constraints, the Maida cluster promises 
significant agricultural potential for increa~ing 
cropping intensity and high value crops. Its 
proximity to the border and the reportedly 
related ins~curity dampens the prospects for 
livestock development for now. In the Medinipur 
cluster, irrigation also appeared crucial to 
increaSe cropping intensity in rab; seaSon, boost 
agricultural income and enhance the prospects 
of diversification. There seemed to be some 
pro~pects for water harvesting and a check dam 
in some communities. For now, the Medinipur 
cluster seemed to be stuck on a low input -low 
output platform. High market transaction costS 
r~flectjng its remoteness and the generally small 
surpluses marketed thereby proved to be a 
significant additional barrier.So were the lack of 
technical knowledge and support services, 
limited prospects for value addition and income 
generation, and severe credit constraint~. 
The communities in the three surveyed 
clusters reported a range of problems that 
curtailed their prospect~. Most prominent across 
(Ommun'lties were access to and/or quality off: 
irrigation, road infrastructure, marketing, utilities 
(electricity, water), education, health services 
(human and anima!), finance, technical 
knowledge, agricultural support services, floods 
and quality inputs. 
When the surveyed communities were 
probed about their future outlook, farming 
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households generally wanted to expand their 
CfOp production activities, particularly various 
vegetables (including potato) ~nd sometimes 
more (bora) rice. Crop expansion prospects were 
primarily curtailed by the lack of irrigation 
faCilities and financial. market, knowledge ~nd 
production cost constraints. The surveyed 
communitieS also saw prospects in increasing 
livestock production,although preferences were 
mixed, included dairy, goats and backyard 
poultry, and involved both number expansion 
and improved breeds. These prospects were 
however hampered by financial constraints and 
milk marketing. One village in the Nadia cluster 
speCifically reported that livestock implied a 
high investment whereas profit was low. 
SurpriSingly, feeding constraints were only 
occasionally flagged as a constraint. Indeed, with 
increased availabinty of irrigation water, f~rmer:s' 
preference generally was to shift towards more 
vegetable growing, not to grow fodder crops. 
The prospects for the landless are 
partkularly meager in the Maida ana Medinipur 
clusters_ U nskUI ed I abor is their bask asset, but 
the prevailing wage rate is low and the value of 
that asset will continue to be eroded in view 01 
continued population growth and limited 
growth in labor-intenSive senors. Indeed, 
unemployment W<lS typically the most pressing 
problem throughout for the landless. The 
I~ndless mentioned a range of additional 
problems, inc11.1ding finance, access to landl 
space for crop'ping and housing, access to 
knowledge/education, health and fodder. 
clusters) and the prevalence of scheduled tribes 
(predominant 'In 2 of the 3 clusters)_ Numerous 
rural ,tlOuseholds appeared significantly 
indebted and stuck in a poverty trap/spiral. Land 
was scarce and becoming scarcer, yet the limited 
returns to agriculture decreased the incentives 
to invest. Financial capital was particularly scarce, 
as reflected by the high informal interest rates 
of 8% month-'. constraining investment 
possibilities and working capital alike. The 
communities are increasingly labor surplus, yet 
there is limited out-migration and seasonal 
mobility was typically confined to within the 
state due to language and cultural restrictions. 
Health/education constraints limited the 
possibilities to climb out of poverty. Therefore, 
despite reported progress in recent decades, 
many households still lived on the edge, hand 
to mouth. 
Agenda forAetion: 
As in the other three sub-region scoping studies, 
the W. 8. study has set out to present primary 
information from village-level surveys, to relate 
the information to secondary sources, and to 
draw some broad conclusions that address the 
interface ofW.8.'s crop and livestock sub-sectors. 
Specifically, it has focused on the management 
of crop residues because of their importance as 
ruminant livestock feeds and their role in natural 
resource management. The intention was not to 
provideanydefinitiveanswersorrecommendations. 
but rather to flag issues for researm. 
In the parallel study on the Trans-Gangetic 
Plain, Erenstein et al. {2007b} highlighted the 
A miking feature of the W. B. clusters WaS need for India'S'breadbasket"andtheheartland 
the prev<lience of poverty_ In part, this is of the green revolutiontohavea moreenabling 
associated with the state's sheer population environment for economic and human 
density/growth, the limited extent of irrigation development. They highlighted two specific 
(i.e. increased reliance on rainfed rice-fallow objectives :to enhance the human capital base 
systems,particulanyintheMedinipurandMillda and skills through basic education; and to 
o 
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stimulate the economic growth of the secondary 
and tertiary sectors to absorb surplus laborfrom 
the primary sector and the rurallandles5.A5 has 
been outlined in the previous sections of this 
paper, these priorities for action equally apply 
toW.S"where low productivity and poverty are 
endemic in some districts, Excess labor and low 
wage, underminethe livelihoods of the rural poor. 
The bulk offarms are fragmented ,3nd too small 
to make a decent living from farming alone. 
The second intervention identified for the 
Trans-Gangetic Plain, a more enabling 
environment for agricultural development, also 
need5 to be urgently addressed in W.B. 
Agriculture has an important role in driving pro-
poor economic growth, largely by default, as 
there are few other candidates with the 5ame 
potential for s~pportin9 bro~d-ba,ed pro-pO<Jr 
growth (Kydd et ,,1.,2004; Anon., 2007). De5pite 
the lessons from rapid agricultural growth in 
some district., there are,however,still immense 
challenge< to agricultural and poverty-reducing 
growth in W. B. Policy needs to recognize and 
address the diversity of infrastructural, 
technological and institutional challenges to 
enable broad-based growth and provide the 
poor both the means and viable options to 
escape poverty across all districts. Proposed 
policy interventions thereby include some of the 
usual ~uspects:increased irrigation; building up 
rural infrastructure; increased eX'penditure, and 
relevance of agricultural R&D; enabling 
agricultural intensification and high-value and 
I~bor- intensive diversificatlon;enhancing access 
to affordable rural credit (micro-credit); and 
promotion of agro-based industries. 
The present study highlights the need for 
5uch interventions. Water management is ~n 
are~ needing concerted attention to improve 
the prospects offarming livelihoods in the Maida 
and Medinipur ciu5ters. Similarly, their 
remoteness from Kolkata is one of the major 
hindrances to the intensification and 
diversification of agriculture, even in relative 
proximity to their district capit~ls. The 
development of agricultural value chains merits 
particular attention. Agricultural produce 
markets appeared particularly underdeveloped 
in the Maida and Medinipurciusters,a reflection 
ofthe prevailing 5ub5istence orientation of small 
holdings,high transaction costs (due to limited 
surplus and remoteness) and limited margins for 
farmers.·Emphasis thereby should be on 
marketing chain development for high-value 
and labor-intensive commodities with particular 
attention to risk management, market 
information and i[lfrastructure. Despite the 
potential of dairy in the Nadia cluster,the sector 
seemed to be held back by the prevailing and 
underdeveloped milk marketing system. Across 
the clusters there was also an important role for 
enhancing education ~nd agricultural support 
services. The credit sector merits particular 
attention,and W.B.may benefit from the lessons 
and success of the Grameen Bank and similar 
institutions in Bangladesh (e.g. Goldberg, 2005; 
Schreiner, 2003). 
The study also flags the need to ground 
agricultural development interventions on a 
better understanding of livelihood systems and 
the need to strengthen such capacity in the 
research and extension services. Indeed, there i5 
an on-going need to better understand the 
rationale for farmers' practices and reluctance to 
adopt certain "recommendations" in order to 
reduce the "yield gap"for most crops. Similarly, 
the limited use of livestock services and 
recommendations (like artificial insemination, 
balanced feed) in some districts seemed to be 
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the combined result of both the limited 
institution~1 capacity and limited relevance of 
SOme of the technologies. Yet there seems 
considerable potential and pay-off to enhancing 
dairy productivity through better feeding 
practices. This calls for a better understanding 
of the constraints faced by farmers to develop 
viable enhancement options. The potential to 
increase fodder yield and quality through 
improved varieties is one field that merits follow-
up i.e. the need to move from a purely grain to 
complete biomass focus In varietal 
improVement. The livestock Improvement and 
development efforts also seem biased towards 
the dairy sector, neglecting the poverty-
alleviation potential of enhancing small 
ruminants and poultry. 
Cro5s-(utting Action Research Needs forthe 
IGP: 
The present study and its companion 
studies also highlight a set of specific research 
needs that cut across the lGP sub·regions.These 
specific needs relate to the land use systems of 
the IGP and their" crop, livestock and crop-
livestock interaction components, and include 
action-research to: 
• under:st~nd and address local variation in 
land u~e systems and the resulting 
constraints and opportunities for 
diversification and intensification; 
• address key issues including community-
action for improved management of land, 
water and livestock resources and ways to 
in,rease market acces~ for inputs (including 
knowledge) and outputs; 
• improVe the productivity of the staple 
crops. including through identifying 
appropriate RCTs, while factoring in any 
trade-off effects on Ihe feeding of crop 
residues to livestock;and, related to that; 
• investigate whether variation in rice,wheat 
and maize varieties for fodder quality 
(nutritional value) as an avenue for 
in·creasing the available quantity and 
qUality of crop residues for feeding goats, 
cattle and buffalo;and, 
• investigate organic matter management 
and partiwlariycrop biomass management 
issues impacting on the prevalent crop" 
livestock livelihood strategies of landed and 
landless households, taking account of the 
multiple functions of the crop residues and 
of the various livestock species within a 
household and community. 
Central to achieving the overall goals of 
improving livelihoods and more suslainably 
using natural resources in the IGP will be 
strengtnening the Client orientation and 
productivity of the agricultural R&D community. 
Research on crop-livestock interaction can serve 
as a good entry point for that process. 
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